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Abstract

In this paper, research on joint optimization of the image spatial registration and the exposure compensation is

conducted. The exposure compensation is performed in a frame work of the intensity compensation based on the
polynomial approximation of the relationship between images. This compensation is jointly combined with the registration
problem employing the Gauss-Newton nonlinear optimization method. In this paper, to perform for a simple and stable
optimization, the block-coordinate method is combined with the Gauss-Newton optimization and extensively compared with
the traditional approaches. Furthermore, regression analysis is considered in the compensation part for a better stable
performance. By combining the block-coordinate method with the Gauss-Newton optimization, we can obtain a compatible
performance reducing the computational complexity and stabilizing the performance. In the numerical result for a particular
image, we obtain a satisfactory result for 10 repeats of the iteration, which implies a 50% reduction of the computational
complexity. The error is also further reduced by 1.5dB compared to the ordinary method.
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